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[57] ABSTRACT 
A concrete manufacturing process includes pouring a 
?uidized cement containing a short ?ber as an admix 
ture into a concrete manufacturing mold; applying a 
predetermined level [or levels of pressure to the entire 
?uidized cement poured into the mold, while a gas is 
introduced into the cement; and hardening the cement 
as the gas introduced thereto forms bubbles which burst 
and generate vibration when they are vented through a 
venting section provided for the mold. When the ce 
ment is hardened to some degree, the hardening may be 
continued in a temperature-controlled liquid bath or 
followed by curing with steam. 

4 Claims, 7 Drawing Sheets 
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CONCRETE MANUFACTURING PROCESS 

BACKGROUND OF THE INVENTION 

This invention relates to a concrete manufacturing 
process, more particularly to a concrete manufacturing 
process which can yield high compressive strength 
about twice as strong as the conventional concrete 
products and in turn enables formation of products, 
using concrete, which have conventionally been 
molded with metals. 

It is widely known as a conventional method of in 
creasing compressive strength of concrete to incorpo 
rate steel bars into concrete. This method, however, 
involves a problem in that the surface of concrete is 
easily damaged due to its brittleness, although a high 
degree of buckling resistance may be obtained. As a 
countermeasure for simultaneously achieving preven 
tion of surface damage and improvement of compres 
sive strength, it is known to incorporate a short ?ber 
into cement before it is hardened, and a considerable 
effect is yielded thereby. 
By the way, for example, in those industries where 

press molding is inevitable, metallic molds are conven 
tionally used. However, if a complicated shape is to be 
molded, it is generally dif?cult to make molds using a 
metal and requires much time and cost, disadvanta 
geously. While the above problems can be solved if 
concrete molds can be used for such press molding, 
suf?cient strength comparable to metals has not yet 
been achieved in concrete at the current level of con 
crete engineering. 

Therefore, it is an object of this invention to provide 
a process for manufacturing concrete having suf?cient 
strength so as to be used in place of metallic materials. 

SUMMARY OF THE INVENTION 

To describe in detail, the concrete manufacturing 
process according to this invention comprises: pouring 
a ?uidized cement containing a short ?ber as an admix 
ture into a concrete manufacturing mold; applying a 
predetermined level or levels of pressure to the entire 
?uidized cement poured into the mold using, for exam 
ple, a hydraulic press, while a gas is introduced into said 
cement; and hardening said cement as the gas intro 
duced thereto is vented through a venting section pro 
vided for said mold. 1 ; 

According to the present concrete manufacturing 
process, suf?cient compressive strength is achieved in 
the resulting concrete product without using any rein 
forcing member such as steel bars. Therefore, if a press 
mold as described above is made by concrete according 
to the present process, it can be used in place of metallic 
press mold since it has suf?cient compressive strength. 
Further, various types of industrial wastes can be 
packed into concrete containers having been made ac 
cording to the present process, which can then likewise 
be made into concrete blocks for direct disposal inland 
or underseas. Namely, the concrete blocks manufac 
tured according to the present process is not only free 
from the fear of secondary pollution without applica 
tion of any waste disposal treatment such as application 
of water-barrier sheet since it has suf?ciently high com 
pressive strength but also simpli?es the procedures re 
quired for the waste disposal. Moreover, such concrete 
blocks can be utilized as a sheathing material to provide 
for typhoon, an erosion preventive material to prevent 
the shoreline from erosion by waves and winds, and also 
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2 
for the protection of excavated earth surface or banking 
for antiflood afforestation and of slope surfaces of river 
banks and the like. 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 is a schematic illustration of an apparatus for 
practicing the concrete manufacturing process accord 
ing to this invention; 
FIG. 2 shows a vertical cross-sectional front view of 

a box concrete container manufactured according to the 
process of this invention; 
FIGS. 3 and 4 show, in vertical cross-sectional front 

views, a process of sealing a waste into the concrete 
block or container; 
FIG. 5 shows a perspective view of the concrete 

block obtained after the waste sealing process shown in 
FIGS. 3 and 4; 
FIG. 6 illustrates, in front view, piles of the concrete 

blocks which are reutilized; 
FIG. 7 shows, in plan view, how the concrete blocks 

are combined one another; and 
FIG. 8 illustrates, in vertical cross section, how a 

concrete block with a radioactive waste being sealed 
therein is manufactured. 

PREFERRED EMBODIMENT OF THIS 
INVENTION 

The concrete manufacturing process according to 
this invention will be described by way of a preferred 
embodiment referring to the attached drawings. 
FIG. 1 shows a schematic illustration of an apparatus 

for practicing the concrete manufacturing process ac 
cording to this invention; wherein a large-scale water 
tank is shown with the reference number 1, in which a 
concrete manufacturing mold 3 is installed through a 
base 2. A gypsum model 4 having a surface con?gura 
tion conforming to that of the concrete product to be 
manufactured is set in the mold 3. 

In the water tank 1, a frame 5 stands upright to en 
tirely surround the mold 3, and a hydraulic cylinder 6 is 
mounted vertically on the top of the frame 5. The piston 
rod 7 of the hydraulic cylinder 6 is extended into the 
upper space in the mold 3. A pressure plate 9 is attached 
horizontally to the end of the piston rod 7, so that a 
?uidized cement 8 which has been poured into the mold 
3 may be powerfully pressed with said pressure plate 9. 
As will be described later, the ?uidized cement 8 com 
prises cement and admixtures of one or more short 
?bers such as a metal ?ber, a glass ?ber, a Kevlar chop 
and other arbitrary ?bers. A gas introducing pipe 10 is 
disposed in such a way that the openings thereof may 
open to the inside of the mold 3 to introduce a gas to the 
?uidized cement 8 poured into said mold 3. The water 
tank 1 also has a boiler 11 for heating a predetermined 
amount of water to be carried in said tank 1. 

Procedures of practicing the concrete manufacturing 
process according to this invention using the apparatus 
shown in FIG. 1 will now be described. First, it should 
be appreciated that the water tank 1 is not ?lled with 
water. A ?uidized cement 8 is prepared by mixing ce 
ment with one or more short ?bers as admixtures se 
lected arbitrarily from a metal ?ber, a glass ?ber, a 
Kevlar chop, etc. and a predetermined amount of the 
thus prepared ?uidized cement 8 is poured into the 
above concrete manufacturing mold 3. Subsequently, 
the hydraulic cylinder 6 is operated to apply a predeter 
mined level of pressure to the entire ?uidized cement 8 
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through the pressure plate 9 attached to the piston rod 
7, while air is forcedly introduced through the pipe 10 
into the ?uidized cement 8 contained in the mold 3. 

Incidentally, a small gap 12 is provided between the 
vertical wall surface and the pressure plate 9, and this 
gap 12 serves as a vent. Accordingly, the bubbles 
formed'by the air introduced into the ?uidized cement 
8 are allowed to escape through the gap 12, and the 
?uidized cement 8 is hardened with the predetermined 
level of pressure being applied to the entire ?uidized 
cement 8 through the pressure plate 9. 
When a pressure is applied entirely to the short ?ber 

containing ?uidized cement 8 while air is introduced 
thereinto, the adhesion or af?nity between the short 
?ber and the cement 8 is improved while the introduced 
air migrates through the cement 8 assuming a form of 
bubble. The bubbles ?oating up through the ?uidized 
cement 8 burst as soon as they are released into atmo 
sphere, and the vibration generated upon this bursting 
further improves af?nity between the short ?ber and 
the cement 8, as well as, concrete density and in turn 
compressive strength thereof greatly. 
When the concrete is substantially solidi?ed, water is 

poured into the water tank 1 to provide a cold water 
bath to keep the concrete therein, for example, for 24 
hours. The water in the water tank 1 is then heated, for 
example, to 35° to 45° C. by the boiler 11 to provide a 
warm water bath to keep the concrete therein, for ex 
ample, for 48 hours.- The concrete block is then re 
moved from the mold 3. The concrete block 3 may be 
cured by introducing steam into the closed mold 3 in 
stead of providing cold bath and warm bath and main 
taining this state for a predetermined time. 
When a press mold is formed according to the above 

process, it can be used for forming a thin plate instead of 
using metallic mold since it has suf?cient compressive 
strength. Further, industrial wastes may be packed into 
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4 
for anti?ood afforestation and slope surfaces of river 
banks and the like. 

FIG. 2 shows an open-top box concrete container 21 
manufactured by pouring the ?uidized cement accord 
ing to the process of the preferred embodiment. The 
container 21 not only has a compressive strength about 
twice as strong as that of the conventional concrete but 
also is of substantially leak free construction. A waste 22 
is packed into the box concrete container 21 and com 
pressed until no cavities may be left therein, as shown in 
FIG. 3, and then a portion of concrete is poured into the 
opening of the container 21 to form a closure 23. The 
pressurization is further continued as such under high 
pressure until the ?nally poured portion of concrete is 
solidi?ed, whereby a concrete block 25 packed with the 
waste 22, having high strength and in a substantially 
leak free state can be formed. 

In this case, both of the box concrete container 21 and 
the closure 23 preferably have at least a W-shaped cross 
section or a zigzag cross section comprising more than 
two V-shaped projections so that they may be engaged 
with each other with these projections. While the con 
crete block 25 packed with the waste 22 may have ?at 
external surfaces as shown in FIGS. 2 to 4, it may also 
have a wavy cross section as shown in FIG. 5, or other 
cross sections comprising substantially conical or semi 
circular protrusions. The concrete block 25 may have 
through holes (not shown) for inserting therein support 
ing rods for immobilizing it on the ground or sea bed. In 
order to further enhance the compressive strength of 
said container 21, the inside of the box concrete con 
tainer 21 may have integrally molded partitions of arbi 
trary structures including planar honeycomb structure 
or the external walls of the container 21 may be allowed 
to have a honeycomb structure. 
The test data for the strength of concrete block are 

shown in Table 1. 

TABLE 1 

Details of specimen and Breaking strength 
Specimen 

Item A B C 

Type Strongest concrete material Reinforced concrete material Common concrete material 
Dimensions 101.0 diameter X 90.1 
Weight (kg) 2.175 2.172 1.925 

Density (g/cm3) 3.01 3.01 2.67 
State of Probability of unparallelism Oblique cracking Vertical wrinkling 
damage present between the tester occurred heavily. occurred and col 

and specimen seems to be high 
judging from the state of 

damage. Actual breaking load 
seems to be greater than the 

measured value 
A. 92 ton 

(1223 kgf/cmz), 
Compressive 

strength 
Crushing sound occurred. 

a. 101.4 ton 
(1266 kgf/cm2) 

Crushed with extremely great sound. 

lasped Soundlessly 

A. 102.0 ton 57.7 ton 
(1273 kgf/cmz) (720 kgf/cm2) 

Crushing sound occurred. Crushed 
B. 108.3 ton 

(1352 kgf/cmz) 
Crushed with great sound. 

(Note) 2w-Ton Buckling Tester manufactured by Maeluwl Shikenki was used. 

concrete containers manufactured according to the 
above process and closed in the same manner as de 
scribed above to form concrete blocks for disposal in 
land or underseas. In the latter case, there is no fear of 
secondary pollution even if water-barrier sheet for 
waste disposal is not applied. Moreover, such concrete 
blocks can be utilized as a sheathing material to provide 
for typhoon, an erosion preventive material to prevent 
the shoreline from erosion by waves and winds, and also 
for the protection of excavated earth surface or banking 

60 

65 

On the other hand, if the concrete blocks 25 are com 
bined in such a way that the projections formed on the 
outer surfaces of the box concrete containers 21 may 
engage with one another, as shown in FIGS. 6 and 7, 
and are stacked on alternatively with the layer of earth 
27 taking drainage into consideration, they can be uti 
lized as a sheathing material to provide for typhoon, an 
erosion preventive material to prevent the shoreline 
from erosion by waves and winds, and also for the pro 
tection of excavated earth surface or banking in general 
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roads and highways and slope surfaces of river banks 
and the like. 
When the waste 22 is of a radioactive substance, it can 

be treated for the safety sake according to the process of 
forming the concrete block 28 as shown in FIG. 8. To 
describe in detail, in FIG. 8 the reference numeral 29 
shows a water tank; 30, a boiler; 31, a mold having a 
multiplicity of through-holes 32; 33, a ground fabric 
sheet made of glass or Kevlar cloth; and 34, a concrete 
manufactured by solidifying a fluidized cement contain 
ing one or more kinds of short ?bers selected arbitrarily 
from a metal ?ber, a glass ?ber, a Kevlar chop, etc. as 
admixtures. In the process of manufacturing the above 
concrete, air is also introduced thereto from a pipe (not 
shown) and a high pressure is applied thereto by a press. 
The reference numeral 36 shows a lead coated cloth 
comprising a glass cloth on which a suf?cient thickness 
of lead layer is formed by ?ame spraying; 37, a'lead 
capsule; 38, a metal capsule; 39 a graphite capsule; 40, a ' 
waste such as radioactive substances or heavy metals; 
41, a rubber ball for modulating the pressure of the 
waste contained in the concrete block 28; and 42, a 
press, the function and effect of which is substantially 
the same as in manufacturing the concrete block 25. 
What is claimed is: 
1. A concrete manufacturing process which com 

prises: 
pouring a ?uidized cement containing a short ?ber as 

an admixture into a concrete manufacturing mold; 
applying a predetermined level of pressure to the 

entire ?uidized cement poured into said mold, 
while a gas is forcedly introduced into said cement; 
and 

hardening said cement as said gas introduced thereto 
forms bubbles which are vented into the atmo 
sphere through a venting section provided for said 
mold said bubbles bursting when vented into said 
atmosphere thereby’ generating vibration which 
improves af?nity between said short ?ber and said 
cement. 

2. A concrete manufacturing process which com 
prises: 

pouring a ?uidized cement containing a short ?ber as 
an admixture into a concrete manufacturing mold; 
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6 
applying predetermined levels of pressure to the en 

tire ?uidized cement poured into said mold, while a 
gas is forcedly introduced into said cement; and 

hardening said cement as said gas introduced thereto 
forms bubbles which are vented into the atmo 
sphere through a venting section provided for said 
mold said bubbles bursting when vented into said 
atmosphere thereby generating vibration which 
improves affinity between said short fiber and said 
cement. 

3. A concrete manufacturing process which com 
prises: Y 

pouring a ?uidized cement containing a short ?ber as 
an admixture into a concrete manufacturing mold; 

applying a predetermined level of pressure to the 
entire ?uidized cement poured into said mold, 
while a gas is forcedly introduced into said cement; 

hardening said cement as said gas introduced thereto 
forms bubbles which are vented into the atmo 
sphere through a venting section provided for said 
mold said bubbles bursting when vented into said 
atmosphere thereby generating vibration which 
improves af?nity between said short ?ber and said 
cement; and 

immersing said cement having been substantially 
hardened into a temperature-controlled liquid for a 
predetermined time. 

4. A concrete manufacturing process which com 
prises: 

pouring a ?uidized cement containing a short ?ber as 
an admixture into a concrete manufacturing mold; 

applying a predetermined level of pressure to the 
entire ?uidized cement poured into said mold, 
while a gas is forcedly introduced into said cement; 

hardening said cement as said gas introduced thereto 
forms bubbles which are vented through a venting 
section provided for said mold said bubbles burst 
ing when vented into said atmosphere thereby 
generating ‘vibration which improves af?nity be 
tween said short ?ber and said cement; and 

subjecting said cement having been substantially 
hardened to curing with steam fed into said con 
crete manufacturing mold for a predetermined 
time. 

a a a a a 


